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b (54) Title: ACTIVE MATRIX DISPLAY AND ACTIVE MATRIX ORGANIC ELECTROLUMINESCENCE DISPLAY 
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14 . . . SCANNING LINE DRIVE CIRCUIT 
11. . .CURRENT- WRITE PIXEL CIRCUIT 
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(57) Abstract: When current-write pixel circuits are used, data must be written in the pixels line-sequentially. An active matrix 
display in which current-write pixel circuits ( 1 1) are arranged in a matrix comprises a data line driver circuit (15) composed of m 
current driver circuit (CD) (15-1 to 15-m) so provided 
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as to correspond to data lines ( 13- 1 to 13-m). The data line driver circuit ( 1 5) holds temporarily image data (in this working example, 
luminance data) and supplies the data in the form of current to the data lines (13-1 to 13-m). Thus image information write drive of 
the pixel circuits (1 1) is performed. 

(57) 

LTtzZTZ^j 7*T h >J 9 zm&TK&MtZ&^-C . 13-1—13- 
m(D&*lZ-ttfoLT&tfc>fttim®<Dmffi\ : 7'( (CD) 15-1-15 

-mfrZtiZ'r-fmFy'f rt\s\ft 1 5 £tS:tt. F 7^ ASK 1 5 

TfHifcx-* &-B.«»L. L^««cn*«»vO« 

T"r-?n 1 3-1-13 -m©*^ tC«fcoTftiB*lsIK 1 1 C** 
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ft «f # » 

XGTF, WSIE L (electroluminescence) tWf)B^m V>57£5^ 7"? b 
'J^7lfiEL*^ll:«t5. 

* * 8 ffi 

25 ?W <Sfc5. 
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mnznm*. mmzwmftmzmirzmmm? (-mzit, mm\*7>i?z* 

5 (Thin Fill Transistor ; TF T)\z^^xm^t^>, T^f^Yh'Ji'^ 

(M&mmomm) ovt&M&T*? (^omm\z\t. xmntrtes, 6 8 4, 3 

6 5 G'&m* 8-234683 ^«*#flg) . 

10 c:o«*«c^«a3R|5FKfi, H3 3*»6W6^«k'3K:, 77- H (BIS) 
#IE«iEVd d!C»«*nfc**EL*^l 0 1 KK>#ttEL*^l 
0 1OAV-H (M) kl»«$n, V-^i«!$nfcTFT10 2t, TF 
Tl 0 2 0^r-Ki:^7>Ht©F B 1i:g,i$nfc + t/V>^l 03t, FK> 
#TFT 1 0 2©y-hfc, y-hfflHi05 

15 c-tn-^nss^^nfcTFTi o 4t^t5i^t^ott^. 

C^T. W8ELSmt£<0»£6aiEtttf*&S&fc, OL ED (Organic Lig 
ht Emitting Diode) tmttlZCt LtztfiT. m 3 3 &&T$Jc<Dm<D 

20 ±fE$/&©®3?flEJ!&©»jfm#©MDT&3„ 5fe-T, £S8Sl 0 5©m&£^ 
T5<h, TFT 1 0 4 WlT + t/V>^ 1 0 3 WJfcttM$n> TF 

t i o 2 oy«- hi&iitfMifivwt^?.. ^{d, j£=g$§i i o 5 on®:* 

&M$lftm (ddTfte, £$Hl 0 5 iTFT 1 0 2ttt 

25 *ftWfc«0(i$n<53^» TFT 1 0 2 05 s — h MftHt^r -Y A i/ & 1 0 3 fcefco 
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^tT> TFT 1 0 2feJ:7JOLED 1 0 1 fc8Ett**S5tt, TFT 1 0 2© 
?-h • y-^W«flEVg s fcJ&CfcttifctK OLED 1 0 1 iUfcK: 

ff^tf, *fc»*a*3^ffton**-row, oledio i»— jtowrafiyt 

f «fc 5 1:7 h U 47 Xft \z£®lMl 112-l-ll2-n ££3E8ligI& 

10 mil 3fc«koTJIB3fc»ftUfc#S. «JEiE»^<73x-^^igSjiHlS§ («JBEF 
A*) 1 1 4* 65 s — 9Mkl 15-1-11 5 -m£iILT##&3.£3£9iI 

x-*»a«m*, jfcMWnfct&S. 

20 7^T^^7h^XMELf-fX/Hl:^^TIt figlb* 

X? (TFT) J&WB$tt*. HOTFTO^fcttUftSJ^ 
77^->'j3> (^I->'J3» ^'JvU3> (^f B ->'j3» «, *il§ 

25 TFTtt»tt©tf5^^tH:i^<»6nHi5, 

ittfcW*S0#^7.g:K±£#U J/U3>TFT^f5i^tt. 
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5 RI-a6«±H»J*bfcTFTTt), ^-©btVifitV t h oTftB 

£<D«£\ 0!l&tfJifcSH*£#LTrot;*{£Vw£»£k^Tt>» S^tCcfc 
oTTFTOLfUlV t hdUi&tX ££fcfc*. Ztl\Z£0, OLEDKSK 

10 D » =T47,-7V^ tLTM\,mM&Mft?Z>Z.t\t-(:Z£z\,\ ZOZt\t. b# 

#&*S©iH*lHFK£gfgL,T^* O&^M^WO 0 1 - 0 6 4 8 4 O^fg 
15 #{&) . 

s s fcfiMjfcStt&OL ED 12 1i, KK>*»OLED 12 1 (D7 J — 

HfcfcttStu v-7»ifi^^5y7>Fi:il (£TF> r^jfej £SB 

i") £tlfcTFT 1 2 2 t» ^©TFT 1 2 2©^*- ht^7> KtOMk:*)5« 
20 ^nf;^tAy^l2 3i, y- h^TF T 1 2 2 <D*f- h KlSfttStt, 
^i$nfcTFT12 4i, HH>*tTFT12 4©FW>t. 7— 
x-^fcl 2 8fc, dr- htfj&fciRl 2 7 C^nfttt^nfcTFT 1 25t 
, h'K>^TFT 1 2 2, 1 2 4 CD&y- Mc> V—ZifiT F T 1 2 4 , 12 
5®#KH>l:, ir-h^fJSl 2 7Wn^n8«*tl&TFTl 26t 
25 m^Mi&oT^I.. 

d<7)lllg§^j-e«, TFT 1 2 2, 1 2 4tLTPMOS (^«h7>y^ 
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> TFT 1 2 5, 1 2 6 £UTNMOS£J8^T^<5. d<DIi?ftl£lS§£fKKj 

syi/j-^-hzms 6 (a) - (o cs-r. 
8\z, m&mmzjtsctcmtiiiwzmt. zwmwtiwte. TFTi2 5£iiL 

XT FT 1 2 4izm.tLZ>. Z\<Dt%. TFT 1 2 4IC4T ^^-h • V-xnt 
10 J££Vgs<hT$„ TFT1 2 6C<fcoTTFTl 2 4 (Df— V 

• FW<>P^0*§£nW5©T\ TFT12 4liMrai^t5.. 
£oT, &<ft£>nfcMOS h7> : J*5><Dj£>\Z\sfziA?X 

Iw=/ilCoxlWl/Ll/2 (Vgs-Vthl) ! (1) 

tfj&HTZo (1) 5£{;:£(/>T, V t h 1 ttTFT 1 2 4 0lfMI, Altt^ 

15 tUTo^ig, cox item&mmmzoov-hmm. win^t^m 

L 1 te^^k^T&S. 
ifcfc, OL ED 1 2 1 KlSfinsmciS£ I d r v tT&t, COt«tIdrv(i 

oledi 2 1 trnmizmmzntcT f t i 2 2HctoTm^fs^'j^^n§. 

0 3 5 t^-Tiii^lElg§-r«, TFTl 2 2 W~ Y • y-XTOEE^ ( 1 ) 
Idrv = tf2Cox2W2/L2/2 (Vg s - V t h2) ! - (2) 

I Vd s l>|Vg s -V t I (3) 

25 T'&ZZt-hmznT^Zo (2) (3) 3$<D&;^*-*<D:tim* (1) 

j£tmm'T:&2><, TFTl 2 4iTFTl 2 2 tli, /jN£ft®3i|*lgBK: 
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iS&LT7W£n5£:«), u 1 = 11 2. Coxl=Cox2, Vthl 

=vth2£#*e>ns. m (2) ^t^^aic 

Idrv/Iw= (W2/W1) / (L2/L1) (4) 

LED 1 2 lfc«Eft*«»n d r vttiEW«*a*««EI wCjtWT-SOT, 
^tLT, OLED 1 2 l©563fe»ft*iE»fc«gWT?#S. fllAtf, 4#ICW2 
=W 1 , L2=LlitfttnH Idrv/Iw=l, fiP5TFT#tt©tfS 
■3^HJ:bT, ffMiaiwiOLEDl 2 1 fcSS*x.5««n d r v<h«|nl 
— Olt&«. 

->y£ (mono 1 i th i c) ¥i*#8«K:«koT8!lfe$ft*. L^T, 
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so owmz&mzn. yu^r : yy)v^-y)vm\z^-oXJ\^^tmu^i\hz. 

t*$>2>&. TAB (Tape Automated Bond ing) 8^3? K^oT/Wl/ (#^7.S 
N£038 (A) ~ (F) \Ztf?. B3 7l:i^T, IH 3 4 £EWSB#K: 

H37 \z&^t> T-$m ii5-i~ii5 -mo^-^tmnxtim 1 1 

6 iCDMfcjMF*^ y3 L HSWl~HSWm#IS:ttSnT^<5. fit, 
7fc3p^-r yfHSWl-HSWmlt tMPX*-^ (HSCAN) 117*&I 
^ffl^Sttsatt/W^we l~wemllJ:^Ton/o f f ffifllSn*. 7K¥ 
15 ^-fs/^HSWl-HSWm^iW^^ttl 1 7ttTFTTi^n, 1® 

tK¥***:M 1 7\Zit, *¥X^-hA;UXh s piitfWPy^M 
h c kj&*A#3n*. 7K¥**-f:M Hit 03 8 (A) ~ (E) \Z^^o 
\Zs iW7s$- h/VVZh s pCAM, 7fc¥*oy£«#h c k©S^ 
20 ±#O:fc < fctf£'feTJ&*0) K*N£LT, 7K¥7,-r 'yfHSWl ~HSWm£jIiR 

*¥^»;fHSWl-HSWmO#*lt IKAHwe l~wem^ 

znrzMmizmmvtMtfcoTm^Atimi 1 6£ffiLx^;t£>*i£iii&jx--^ 

(mjEM) s i n Sr-^i 115-1 ~f-^H 1 1 5 - ml:^?). Z\tl\Z 

j&fc&fcxfrfcti*. x-^^ 1 1 5 - 1 1 1 5 -m\z5-z.*>ntcn 
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JEtt. *¥7'fy^HSWl-HSWin^iIti{i:ofca i bf-^*l 1 5- 

io Mufc^-&^«, 03 7 \z^t xv^^mmom^^tmm 1 1 1 fciEttfc 

H3 7 ^©7K¥7.-f y^HSW^^^nx^fflbfc^SlT, fit 

1 6 ^mmmz^xmmm^ 7jc¥^-r ^^Hsw*^tR$nx 

Kite, ftH*'v©7 s --^OS#ii*.*itft)e*Tff 5i^ll*«*0, «^L«H3 9fc 
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8 *®I&t : £>nWL} : 7'<rtlB}&CD\~~CDm<Dm& J P* -frflS 
20 *»©#*fcHfc1*«£*ift©#T-5-*.5. ^til'ckO, MblBl&k:J;£&M 

0®©ffiliifciBI8 

25 «£ityn«;^0T*5. 

i2 (A) ~ (K) tt. ^ 1 iWtiST^r^ 7*7 h U ^XSg^I 
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0311, HELifCifjcO-lfj^itlMIST^J. 

0 5 (A) ~ (D) H ^l@»«C^S7 f -^»H7'f^lHl»Oia»»^© 
5 ^^-f-hT&S. 

0 7«. $&2ls!&^0£M£^T0ifc0T&<5. 

m 8 n 2 *7*x4 ^hy^^is^iciis 

0S ^ □ y £ BIT?* § . 
10 H9 (A) - (J) H ^2H»^fC#^7^x^> r T h U^^iiSSI 

010(1 7 f -^»K9-fAEI»©»3IsI»«»l*^"ri§IKBIT»*. 
15 H12tt. ^2H»SKD^©WMfC^ST^x^yTh 'Ji7 7l«igf 

20 HI 5 (A) - (C) H »4EK*flltC«5"r-^5l»H7'f A®K©igK»f^ 
01611 m4®&mo&&M&7r:T®&®T?&Z>. 

mi 8ii *^wo^3Hjfi»aitfii«7^T-^^-7h>j^^s!^s«©» 
25 ric^is^-r^py^Bn?**. 

019(1 x-^»K7^^lsI»CD|g6|sIK«R|**-riaKHT*5. 
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02 0 (A) ~ (G) tt, ^BlglK^fCffSx-^IIH^-f AIsIKOlHiKft^ 

02 2 H x-^HH^^AHKoatsiaKWSSTiattHT?**. 
.5 02 3 (A) ~ (D) tt, *8 0»«fc«*7 f -^»H7'fAigK©IIIK»f^ 

B24BU *8®iS«l©S5^J*w , rilIKHT*'5. 

02 6 (A) ~ (D) «, ^8 0^J©$^»c€©^«ajtC^Sx-^^K7 
10 ^A*@S§©[sI!&»lf£<Z)^$>y3^-hT&&. 

02 8 (A) ~ (C) «, i4Hffi|fl:^7^f^?h'Ji/»ig 
15 02 9fl *^BJ©^5||«JI8lC#ST^x^yThU^Xl!^^B<J?«| 

(LK) ©a*SKWr*0T*S. 
20 j£09£*f:/Oy£Bn?*.5. 

^-^^ (pc) ®&*£i8grr*iST&*. 

03 4H ^HS^ft^WT^xW 7v h >J^^S!^^K©^M&^-r 
25 7*Py^0T&5o 

i3 5H tl*^K:ff*«*##a*S®*lHl»0|l»*|figS*"rialKHT* 
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036 (a) - (o it, ft*M\z%%ntiLm%&&mmmm%i<D®&®ft% 

5 ^□y^0"C*S. 

113 8 (A) - (F) fcL J««SfcKtt^a07^T-^^ThU^zai««M 

03 911 «^S#&*3!M£®8£$/flLfc8£©7#x^:7T hU£*S! 

10 

[fg 1 

SrWfcSoTSbTVi*. £©£*««£«, ll^lElSSl 1 ©§*l:«l/T, & 
M3l (®^©gS) ^t5n*©iiil2-l~12-nt. #®^{cM 
x-^> WAWf-^$i*&t5m*0T-^il 3-1-1 3-m£*tgB 

20 ft^nx^s. 

±fB*K**©ft*fcH:» 1 2 - 1 ~ 1 2 - n SS^ScTS^fiilSK 

UjESSI 4 #tSttt<E> ft 3-1-1 3 -mZmWlTZT- 

^X^frSfctK &3fc£I£©m#W;£Ml 2 - 1 - 1 2-n©&— SSKSHtt 
25 Snt^S, f-^H^AIalKlStt, <fc"5 fc, mj®©«^#£& 

*S©*»E F^AEK (CD) 1 5-1-1 5-mfc«fcoT«j££iTO>5. 
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m8St##&#M©m*iftb*7-f A*E8S (£*T> r*jg K 7<A(hI8Sj twit) 
15-1-1 5 -m«\ &&1lWr-9%kl 3-1-1 3 -m<D&-$%\Z&m 

x-^^K^-TAIhISSI 5©m^K^-f/\*lHl!&l 5-1-1 5 -m(C«, 
A^SH^IlTW^IIf-^ (#M-m> s i 

•f x-^&ll 3-1-1 3-mS^ggij-e>nrcmSitK^-l'A'I5]Kl 5- 

1-1 5-m[3^-0|fAMl 6£#/BU dtl^^SOW^^bOO® 
^x-^©^f9^^S:fT5. «cStH7-f A'IeJ&I 5-1-1 5-mHtt$^l;, 
tK^X^-V^- (HSCAN) 18^b, 2 ,^i©f f ii*$iJii^w e A 1 ~w 
eAm, weBl~weBmWSn5, 

7K¥X^Y±1 8 Kite, 7K¥X^-h/\VPXh s p oy^^h 
ck^JtlS. tMFX^^I 8«f!l^«>'7 M/yX^^^/j:!9, El 2 ( 
A) - (K) <£>^-r htC^-TcfcatC, 7fc¥X^— hAJ^h s ptf) 

L-T, *^ii^©J^I{i-^we Al— we Am, we B l~we Bm^i^it 
3. d <IT> ^J^.tfttii»|lii§w e A 1 ~w e AmCD^^7 (J, 
il^weB 1 -we Bm<D&* IZttlsT^mtlfc?^ ^>ifmmz&Z> e 

±mm}$<D& i mmj&m\z&z>7?Tj h u ^7i^gii:*^T, m 

TtLT, lillCi^TM^S'Ji^nSM^ ^^«ELif (O 
LED) ^ffl^Siit)!:, (l&g^- h ^ >>> 

l^O^Av^S^U H^T-^m©^TT-^i*^4 
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©Bfr®#fj££^To HBa*&8S#fc«k:5K:, W$E L^teL SBJtf^fc^ 
>fc&fc£*K2 l±fc, ©m® M) 2 2£ 

5 JBjfcU *©±fc$SfciES,ift2lfl2 3, MI2 4, m^$iw2£! 2 5 £,fctf* 
^£A12 6£Ji&ift*S£i£T*imjf 2 7*»«bfc», ^0tii2 7 ©±fc 

LT, ^1©«^2 2£H2©mM2 8£©fflfctt&*JEE*WiDT5J:<!:T* 

2 4 k * xmt t mnifinmGir * & \zft%? % & o \z n ? x v>s . 

10 uC^iELi^ (OLED) ££tT!I*lHl8&T!«, ±j£bfc«fc 5 fc, flgl&ft 

TFTfc£©@»*-?fc£oTBMfc£n*. £©£#, mfiStH^-f A*IeI&1 
5-1-15 -miC^^Tfe, (^CStkA**;!/ ±KTFTfc£© 

15-1-1 5 -m&!&?Lbm*;rt*)l'±\ZWLttZ>>&mitfc<. rt*)l&mz 

m i mnmi 

H4tt, x-^fcK^mg&l 5*«jfcT*«8fEK7^A|IlKl 5-1-1 
20 5 -m©*#«fc®B0H**T0BB-e**. ««EH7-TAIhJ»1 5- 1 

-1 5-m©#^tt^<P!ii;igK«|j«t^oTVi5 0 

^j^SES^fciSfc, *«K#*«8IEH7-f AHKtt, 4^©TFT3 1 
-3 4&£tf 10©*W\ 0 :^ 3 5^^M$nTH5. ^©loiMTteU TF 
T 3 1-3 4©T^T£NMOST8lEfcUTV>5a<, :nf4-«t*oT, 

25 knssnst©"?^^. 

m4\Z&^T. TFT 3 lii-t©y-^^»«l$nTSEiftfflJ*flljaLxT^*. 

14 
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:©TFT310FHXI > TFT3 2. 3 3 ©&7 F T 3 4 CD 
FH >^**l-€ r n»tt$tlTU*. TFT3 2H f(DF'K>mAA8 

»©fweA^^6tl5. TFT33H fOKK^r^Sl 3fc8« 

de^ASns. TFT3 4H ^©V-***TFT 3 1 ©^-hfcSfcSn 
2 y ^m?T'$> Os ^(DY-hlZ 2 ©S€?&*f&|»{f #w eB# 

4*.e>ft£. TFT 3 1 (D^r- i^T F T 3 4 1 ^ 7 > ROril: 

tt. «^^M-rs + rA°'>^3 5#&MS*1T^5. 

±IBfl|j*0«dlEK7'r/tlHlK©lHlK»f^fc'3liT, 0 5 (A) ~ (D) 

&m-rZZ.tKL&Q. TFT3 2©V-7*IbTTFT3 1 £M&**8K I 

C©<h#, TFT3 1 (D?-h • HK>Fp1«TFT3 4CJ;oTiI«l;I 
»$tlTVi50T (3) SW*J&fcU TFT 3 l«Sa?aS«T»fFf S. Lfc** 

Iw=/iCoxW/L/2 (vgs-Vth) 2 (5) 
T-5-*Stt**JEVg s#£fc-r*. VthttTFT3 lOLt^l, 

b<te, ftT, $ 2 ©*tii*S!»e§w e B Sft LTT F T 3 4 
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mmvtmttz. zti\z&Q* tft3 i w-v • v-^fc^cfc^jEvg 

s 3 5 CioTftj^Sni. #^T% Jg 1 ©##&#MM#w e 

A£&l/^£LTTFT3 2S#»i«itf5Ctl:J:0, *««EK7-f A 

m&tnw&c s tjs«m»WK:awrsn*o7f, ^©^m^asc s \z &?Tm 

(OMM F 5 ^rt®%£.ttLXW£&fr£ff 5 T E T 3 3 fi, 

3 5 ©«J5«flEV g s l;I^^lT-^i 1 3 MUcT-B. 

MftmtL, L*5«TFT3 2*#*i«ifct5, HPS T F T 3 2 fcfcSo 

«M*M*de&afttttt (££TttKKJ» ^^-5^, TFT 3 
1 **«a«l««T»^LT^ntf, TFT3 1 

I d = yCo xW/L/2 (vgs-Vth) 1 (6) 

ssft i wtc— grf*. 

-J.«JEtek:£&LT*WV>* 3 5 fc«»U »*a*H7*%>*^/X5/^ 3 
5©HJEM(Cg^T, t€E^tlfcliitg(^b^iilTT-^il 3 

*K»"r*«ffi*^r-r*. ssfccoiMsfcsnT, (5) 5^ (6) se+o^ 
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5-1-1 5-mtbTm4<Dnti(iW%&&mnwL K7-r/tig»ft 

fflVifc«^©»f^k:tJ^T> ®2 (A) - (K) ©^<$>^t-ht:I^ 

A l~we Am. weB l~weBm«Mt5. §#&#.#J$lfs 
e A 1 ~w e Am©&* it, mt&frfflWimw e B 1 ~w eBraO^l; 

ff-^we A 1 — w e Am, weBl — w e Bm\ZW)ffl LT, ItfA^Il 6^6 

A0&1 5- 1- 1 5 -mll»gf-^ s in##£&£ft3o • t&^Oft'f 

1 5-1-1 5-mJc#^iA*^7Lfc^-eM^^i$n. iotf-^ 
S13-1 -^-^H 1 3 -m^SgSj^tlS. IgMJ^Hf^d e 

^SMl 2-k^^^i:-r§c!:##ji^ll7-r-5^, EI 2 (A) - (K) 

KLTV>£. fcfcU ^©Il^H^UTtt, l££ft$IN] GItttt, 171/- 
A81IHl/j£3SE«#ft) fcfch'^AIil&l 5- l~l 5 -m^©##&*£ 

, r-^ii 3-i~i 3-m©a»*j->U7jPte.fft>n2)fc«>, ;me>«£& 

[H 2 ®g&0!!] 

0 6tt, «0SK7^AimgSl 5-1-1 5 - m©j|!}0|5i^$St@KH"r* 
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0, W4tm%£&#\Z\$ffi-$m%ttLX7ikbT^Z>. 

MILT. TFT3 1«!:f»CSi:«, j&S^x-* s i n <DmZ&&m\Z® 
?nm^Ti)^1-^)'f >k!-^>7Mh7>y^^. gp*>TFT3 1 
5 ^5PMOS0TFT4O^, MPlifT F T 3 2 Itii 

£\ m«CS©ttl^ffiJn:«SII±ilpg^^(D-e> ls]SSOi£mteS]4<2TFT3 

15 CuW. 04©0^CD^-&{CO^T, t^&^K&^&li^^ifcS. 
m%&frm, TFT31«y-h- KK>WTFT34CctoTM$^ 
^oT^fn^Tfj^T^dii^SI^AT, MOSh7>v7^©S (1) (DM 

l/Rn = /inCoxWn/Ln (Vgsn-Vth) (7) 

20 £#3. CCT, TFT3 l^NMOST^^Ct, ttt** 
n*#lt*LTU5. RnteTFT3 1 ©flTSArti* 1 6*6£&i»jSftT 
*D. C:nmA*8l6 0X7jjSRT*5. fcfc, TFT32tt7tO^ 
-f y^T*0a*M*tt*M-r**«, TFT3 lKJfc^T+£/hSfctttt*fcfc* 

25 (1) 5£, (7) ^ckO, 

Rn=l// (2MnCoxWn/Ln • I w) (8) 
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Tftfc>-£, TFT 3 l©A*&ffiRntt§£&*^Sft I 
{f^AMl 6(C^«ET^^*^C s <hf 
5 r = C s XRn (9) 

£MC s te*#ftfiiK:&D-$>-r^. *<D±, fazftifc&jiz, TFT31©A 

(Dmz&wzmtz^mt&frftmtmxummT&z, 
mz&&mmzmi&?z>tctb\zte, o) *uo, tft3 kda^^rii 

<o TFT3 lOWn/Ln^f <-r5ut^#A6n§^ ^-CD 

hmffUfllTTFT 3 1 ZmmTZ Z. tlZtzZfz®. ffl. 

/Jn ft y < x k: «k o T^iftmssi^^ $ n^-r < & % u e <d ?%mw h 5 . 
z\z\r, m6<DiEi®M<D\B!&mmz-D\,*T%x.z>. m^xtmi 6\zitnmm 

20 C S#&SS£ftT:fe9> ;i<Z>mflft?ISC S <h#mS?t H y-i /m&t <DmiZiZttm$) 

TFT40 <tTtl^\ ^Sm^fC&^Tte, MO S h 

7>zS7.?<Di£. (1) CtoT, 

Iw=/ipCoxWp/Lp/2 (Vg s - V t p) 1 ••— (10) 
25 tftiZViL-Oo Z\Z.~C, TFT4 0^PMOST'i&5©^ ^ftA^^-^ttt 
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m 6 <D®W\T'\$, it^rXtiUl 6#TFT4 0 ©7-7. Z. t\Z^tt 

Iw=/i pCoxWp/Lp/2 (Vin- 

Vg- I V t p I ) 1 (11) 

5 1fi&LK)tL-oZ.ttft>frZ> a VinfeitfVgtt^tl, K£S*P£ b& 

{g^A^Hl 6©«JEEfc«fctfTFT4 OO^-hSJETfcS. 
(11) ^©MS^If^A^Hl 6©mJEV i nfi^ttltf, 
l/Rp = MPCoxWp/Lp (V i n-Vg - | V t p I ) - (12) 
£#5. R p ttT F T 4 0 ©iff A^H 1 6 A^BfcMfiftTS D , zmtfflf 
10 6^A*ffiinT*5. (11) ^ (12)5£efcD 

Rp=l/V (2 # pCoxWp/Lp • Iw) (13) 

T = CsXRp (1 4) 

Testis. 

15 ^ciT^B-r^^^o«, (i3)i, (i4) ^(ann tt^ra 

&TFT3 1 fcWr*/^*-* (Wn, Lnftf) KH^fc<, P^v^T 
FT4 0fcJ;oTftSStU5i:ms. T£fc>-£s TFT40OWp/Lp 
£**<RJTrft«. (1 3) 5£fc«fcoTffi*fc«#A.*»l 6 ©A^igiaRp 

(14) ^fc«koT««ra*»f^©i^Jt»:*J/h$<tt 

20 SJlfcrttfe***. OtO, ttMtilt I wCD^tS^TFT 3 1 OA7^-^ 
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Vd<Vg+ I V t p I (1 5) 

m£&%-mmtffflm\ztez><D\t, ^izm^tc^o izm^^-mm i w^/jn$& 

TFT 3 • FK >£TFT3 4 (Ccfc o T«^WtMM$nT^3 

etlttTFT4 0(DHK>l|iVgT'fc*5. LfcibT, (15) 

sua, 

V t n<Vg+ I V t p I (1 6) 

15 Ifc^T, TFT4 0$^M«^t5fcfclIll (16) S^t) 

MWtH #l*J3^r- hmftv g = oi?&;8-r&*l-&i;:«v t n< 

±&Lfc<k-5fc, TFT 3 1 t«8S»CSt©Wlfc, »St-^s inOft 
20 ii*«Ffc«afQffi«T»f^'r*'f >lf-^>X3Eiftffi h7>y7^ (*^JT«, P 

i n(DWZ&&%m4<D®&M&r)>bMm\ZftvZ£tfT*%Z>o. dtUC^tK - 

II H 7 -f A*?iJ tc# # & tf d <h *t pJ|g \z 75: s ©T, /I *)V t A *;i^fR©*tiMR C 

&43> Pft^HFT4 0£TFT3 1 fcfciifESCS £®|W 
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CTFT3 2&ftLTm%ltZ>®&®!8.t\src&. 0 71:^01:, Hgf- 
* s i nQB%&frm\zmftmmT'W)fttZ>P3-'r*)lTFT 4 0£N?-r*;W 
TFT 3 2Kft;tTtS:tj\ ^OP5 lj f^;UTFT4 0(C-f >tf-y>7.g!^<i:7 > 
•fv* 1 (06OTFT32) ©MMfc^fci^.tSKLT*), ±l20^<h|WI 

-f » l*K»MTttx-**K7-f/t|gKl 5*1^0««EK7-f 
15 A@K 15-1-15 -mT#j£LT^5©fC*f LT, *£JSJBI8T?ttx-*« 
K^/tHttl 5 ' *2 3F9^0«»K7-f AIhIKI 5 A- 1-1 5 A-m, 1 5 
B - 1 ~ 1 5 B-mT$/&LTV><5. ^ne> 2mft<D%ffi\ t y'( rtm&l 5A- 
1-1 5 A-m, 1 5 B - 1-1 5 B-mfcf*, flHtArtfc 1 6§ILt» 

20 2^J^CDmgft K^AUgSSl 5 A- 1 -1 5 A-m, 15B-l~15B-m 

fcttssfc, 2*<DOTii7-i, 1 7 -2&mLTtvmm>2%m<DmmM 

Sltdel, de2*W$tl5. dne>©^»$!l©fs^d e 1 , de2lt 

25 TK^X^r-^l 8te, 09 (A) - (J) (D^S^^-MC^f 

&o\z, tK¥x^- h/t;i/*h s pOA^i, WDy^hckOii ( 
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wem£Ji#^£-r£$§J&<i:&oT^5. d(D 1 ^$c<7)S£&#-fli<J®lf§-?tw e 1 
-wemtt, 2^J#£>m8ftK7'f A'lslS£l 5 A- 1 ~1 5 A-m, 1 5 B - 1 ~ 
1 5B-ml:M$n5. 
5 i% 3 ®80»J] 

01 0\t, nfiUFy^ A'Sg&l 5A-1~1 5 A-m, 1 5B-1~1 5B- 
#LTiltU5. *^fC^5mSSlH^^niHlgS«. 40CTFT3 1-3 4*5 

io ?1 /m&tmw&z* 

gfcZ&fe, TFT 3 2^«k^TFT3 4 £f|5«Jflf T5®&tf>«/&-e£ 5. C<Z> 
©I^[HlgS«. 3 9©-f>A'-^ 3 6, 3 7, 3 8£<£tfl ^©NORlU{83 9 

^«{I^we©@ft££i|£LTNOR[E]gS3 9 ^-^(D—^SOXti t LTft^t 
15 -So NORlsIS§3 9«, MM 1 7 - 1 17-2) ^ILT»6 

m&ZnzmWimfflm^d e l de2) m©A*tbt^5. 

CKDNOR0SS3 9*3ligL^ft$iJ^ffi^d e 1 (£fcte, de2) it 

iTFT3 4<D5 t -hiZf&%fc2n%£t<biZ. -f>A-^3 7, 3 8 ^lTT 

FT 3 2©y-HC#y&$n3. -f>;t-^3 7, 3 8H i2 (A) ~ (K) 
20 ©^^S>^^-h^^^S^2©«#jX^JHm#we Blzm-tzmi <Z>* 

#^^»fi-^we A^iini^^H^^-r^gM^FB^^Wb, NOR®g§3 9£ 

mmLrcmmmmm^d e i ($.tz\t, de2) £^g@MBfF«^cm§e>ircT 

FT 3 2©y-M:#A5. 

25 ^-r Aisii^tiBic-r*^. -r&fr-^ mM^^T^tixsnfc^T 1 -^ s i 
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*3 5©1EICS^T, lfiiinfci«EitSI^Uii«lTT-^S 

te, de2) £#ii§iRtt*i (i&U^M , ff«&^ffifffl|^w e £ji*Rtt§8 <iS 
(fr^d^TiSi^x-^ s i n©S#&#a*"5Itg£&D, ttWMfPM- 
d e 1 de2) Z. it, S#a*S*fflH3-^w e ©# 

TFT3 2l:fcTTFT3 4 ^-511 fcT, 5«Jl£x-*»# 

7< A'tnlgg 1 5 A- 1 ~ 1 5 A-m, 15B-1~15B -mtLXM 1 0 ©f& 
Sl##a*S*SKl«7-f7tI5lK*ffiVsfc»^©»^fct3^T» M9 (A) - (J 

k#g©j£$Hl 2-k©aW?»HBJK:&V>T» SlilJIifcle 1 

5 A- 1~1 5 A-m) l:»l/T»SEr-^s inOtSaWtti&S. II 
©W* :M 8^5tt*^Dy^h c kfc^UT»#ii*lKWIfll-§- 

we 1 ~wema*jH#ffl;*7£*U fllf A?J«1 6fctt*ni:H»!l/T»flff-^ 

k+ l#l©j£3lE»l 2-k + l«^5tliffllMd e 1*5 
8ft#J8££*U matF^^f/tEIKl 5 A- 1~ 1 5A-mCttaSftT^5 
T-^l:LfeibTT-^il 3-1 1 3 -mfimwizn&o Z<Dt 
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llWIfd e 2\mMH£2tlx&0. 812 (Dr-fm K^-f A'3RJ (M 
ffi K7-f 1 5 B - 1-1 5 B-m) fcSJLTjWtr— * s in©ff^ 

2#S©^gi^l 2-k + 2^«^$nfct€TK:x-^»l 3-1-1 3 -m£ 

5 SKirTS. 

dOcfcdfc, mi, i2©f-^HK7'f A?U (mSfcK^ AHSSl 5 A- 1 
- 1 5 A-m, 15B-1-15 B-m) %M&m 1 2 - 1 - 1 3 - n <DW 0# 

®b 1 5 ' ^©»*ai*i^iHi, T-?m i3-i~i3 -mommmmom^^ 

10 «Etal^3tEiSSl«»!5)"i(l«rsc:t5&«-C*4fcJe>, x-^&K^-f A0S&1 5' ^ 
0#€M&#£«ktf7 f -*» 13-1-13 -m©&|frk:oviT?£Hfcifrfe#pItg 

*HJfi^!BTtt» «*K9-f;tia»l 5 A- 1-1 5 A-m, 1 5B- 
1-1 5B-milt, mi 0 \zmTn.ffimg&&MmWLF ? ^ K®&&mKft 
15 «-&£0|K:&oTIB9JL;fc:#, £ttfc:IBS;tl3'b®-mfc<, 04, B6*5J:tf 

5. fcflfU mi O0®gS«0»'&fctt, ifMHII^we l~wem£A 

fcit^Tx-^K^AIslSSl 5i*¥***:M 8 tOM*S5«f «S** 
20 »**«tf**iVi5jpJ^*S. 

j^^(D^^m{@r^T(D«SStF^^A*lHlSSl 5 A- 1-1 5 A-m, 15B-1 

25 Mm<Q£BM) . 

AfrWKitt, 12 1 1 tc^T«J:5^, «ili2*oitA*»l6-l, 16- 
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2*WLtt%t£h\Z. ««EK7<AEI»1 5 A- 1-1 5A-m, 1 5B-1- 

1 5 B-mSS©£i^tmti:^D>^ftl, nmYvJ A08S1 5 A 
- 1-1 5 A-m, 1 5 B - 1 ~ 1 5 B-mf;:;tt-r-5[II©£M¥#<95 :^ -*§£ 
&❖£:^i^A*iSI 16-1C, EI©£{B!l¥#©x-*##&*£ff ^A^iSI 1 6 

dtT, MK^/\*[eI!£1 5 A- 1~ 1 5 A-m, 15B- 

i~ 1 5 B-m\zi$LT2m?-ommz mniz) mm^-^s in^t^&fr 
st&^ifrfm^Kifts. toklt, mnxtimi 6^3*^±^ 

io ^^dife^Tab^. 

Z\<D^^>\Z%m^y-( nm^l 5 A- 1~ 1 5 A-m, 15B-1-1 
5 B -mZm<DtEM¥ft££¥frt\z7ny?4tLfzffij$.(Dy?Tj 7'-? h U ^ 

15 IT, m4<D®&M(D*><Dtfm^t>nZ>Z.£\Zl3iZ>o 

•fut>%. mi 2\z^?£?\z, m^xtimi e-i, 1 6-2©a^^ic, 

■i >¥-?>7.&mm hy>zS7.?, 0»JAtfP^-f *;UTFT4 0 - 1 , 4 0- 

2 ZWAtZtthiZ, :n^TFT40-l, 4 0-2 £3-^-h£^>K 
m&^Ofe^U-^tDA-rTXmBEmVb i a s o \ztZ>« Z. 

20 it, i#AAil6-l, 16-2 tlf 4tiC s 1 , C s 2 ^ 

3ET&#> /H77iElVb i a s^liCISt-rn^, P?t^JHFT4 

o-i, 4 o-2&mmmi£i:Mft2&z>z.£tfT%z>o 

Z.<D£o\Z, m^K^-TA*lHlgSl 5 A- 1-1 5 A-m, 15B-1-15B 

aPftWFT4 0-l, 4 0 - 2 cn6TFT40-l, 
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4 o - 2®wp/L pfcifcfrfcttcKjfcfsiifc, meom&mBMom&tm 

*R03E&fc«k0, ««EK7'TAigBl 5 A - 1-1 5A-m, 1 5 B - l~l 5 
S^ilTH 0 1 1 ©fllfifcfciDAT. x-*SSl 3-1-1 3-m£4>&T2 

^Sb, fcjRIMJOiTPMlilCT*— **l*9-f /sings l 5U, i5D£gs©bfc 
7MFX*ir:M 8U, 1 8 D&£*ffl«©±TMfflfcBBfi$*l*E 

5 U tMLT 2 *0g^A*S 1 6 U - 1 , 1 6U- 2 tfRWSft, TiCDj- 
7^^086 1 5DC^tt2*0«^AAil 6D - 1, 1 6 D- 2**18 

5U, 1 5 D^n^IitSr-^S 1 3 U - 1 ~ 1 3 U-ra, 13D-1 
~ 1 3D-m©ffiiMl 1 OKlJSKoW'&O^TaFtPfcJD, 1 3 

U- 1 ~ 1 3 U-m, 1 3 D- 1 ~ 1 3D-m<D&mtfi*fttl3iQ. ^(Dftfztf 

$ & k:, M®rt±¥^tT¥^t-e^s* 1 2 - 1 ~ 1 2 - n l *-r 

BSWJ&2*&K:-C#*&«k r-^8l3U-l~13U-m, 13D-1-13 
D-mOil^. x-^»F7<A|slKl 5 U, 1 5D^0T-^f 

f^Sr strife ff 5 zt&njm-e&Zo 
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ffipy^rtiBim*, mimmivm (mm) »sx-*&KMA*iHig&i 5 
©m^H ? <a(his§i 5-1-1 s-mztctenzmmi&miz&ZT-?®}!? 
jrtmmi 5 ' (omm km ;wi 5 a- i~i 5 A-m. 1 5 b - i~i 5 

5 Hi 4^6B^e>^^«k"5fc, #flfcfi$3«8IKMAIsI&«, 4o«TFT4 
1 ~TFT44*«ktflOO+t/V>^4 5*^M^ntl^. £ ©IsJiMT 
tt. TFT41, 4 25NMOSTMI, TFT4 3, 4 4 £ PMO S T«J5fc 

TFT 4 ltt*©V-;*a*ttttSn, 3l:^$n 
10 TVi£. TFT4 l©y-hfc^>K£0|HJK:Wu *^/\*->* C#&&!$*IT 
TFT 4 1 ©y- HC&S&fc, T F T 4 2 (Dtf— h& cfctfT FT4 40 

Kw>^n^n&isa<*nT^s. tft41£tft42 t^ixst 

15 TFT4 2©V-X«gi$tlTU5. TFT420KHX TFT43© 
FK >£«fctfTFT4 4©7-*##S»C&i&£nT^<3. TFT 4 3 «^<Z> 

y-*jWi*A*fi i 6 \z&mzn> *<d>t- h \z \$m 1 ot^^iWitw 
20 mz. tmmj&onmF?^ rt\s}&<D\M&mmz-o\,*T. mis (a) ~ cc 

#«SfE FM A®&'MD*#fc#ISfc:fcUli 1 ©IfMl^weA. fg2 

ftm&Mftftl&tLT^Z. CKD^-Tfl^A^^l 6CiMlw©iIigC 
25 S^gHTf SdilCfctK TFT42CTFT43 SILTt tMiffi I w*» 
SSEn&o T F T 4 2 ©ir- h • H K >HliT F T 4 4 l:«k o T*g 
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Wfcfi*S*lT^S©Tf (3) ^i^iU TFT4 2tt«SfQ««T?»frf«5. 

tfc^oT, tft 4 2©y-h • v-^HCH:, (i) sst-s-a £>n5mi£v 

friz, mi, I2©tfMillfwe A, weBIMltn. & 
5 L<KL 3fc1*, !&2©3£&*iHft{I^weB£Sl^Jl/£LTTFT4 4£# 
*jH*JB<hf*. cmtckD, TFT4 2®y-h • V-XRIfc4Dfc«JBEVg 

^l©S£&^M(l^we A£itiU^;U<hLTTFT4 3 

10 3©T> ^©^tt«j»iRCSt±oTgUO«»K7^/tlHlKt^LT##ai*i& 

ft ^©€^K7-r/N , ©g§'\©##ji^x-^) £<*nT£^. 

TFT4 1 iTFT4 2 t \t*f- h^I^^tlS £ £T\ tlU>b^y- 
15 EJg&&JgJEfcUTtrs£fc«>, TFT4 1 #ffifDjR«T?ftffcLTV>n«, TFT4 1 

s«n**aE« (2) ^T4Aen, ^n^-r&^b-^-^gg 1 3C8fon**ft 

H 1 4 fc^TlHlKtt, H4fcS1-0KfclRl«C m^©7^T##ai 
^nfe«x-^s i n£-B.^EEfI«&bT*WV>^4 5 
20 &*i&7&fc*W^>*4 5 ©«JEH.fcS^T, S^^^nfcttM^it^lf 
5tMTf-^«l 3$Kit5iiWS. £©iJjf£(C&^T> TFT4 
1 iTFT4 2 i#iftSHE«Stt*fc£T. nn6TFT0^»«tf^Ut^i 

25 T5iIiTT-^^l 3§Sat5uii^f 5. 
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H«tt, TFT4 1 tTFT4 2<D?"r*)\,MVr&&lt?T*)\,&L<D1Blfe\Z£ 

Mfctf, TFT4 1 £TFT4 2£TW/L0*S*lXTfttf»*fc*«» 
I v/trnWlMfiii I dfcM*L<fc*U TFT 4 2£>W/L£TFT4 1 O^tlcfc 
0**<tn«tm«*I wfiUBMftl d«fc>3*#<fc*. fc*tt, ^JA 

*«8KF5-f All»©£«0!lfcBi 6l:it„ H 7 -TAB 

Rtt, TFT4 4©»«tt«*tHl 4©|gg|i:J|jStS^W'Tr**. -Tfcfr-fe. T 
FT44H TFT4 l©y-htTFT4 2©y-ht©|«fc»ia$nfc«|« 

Cm 5 ©SSM] 

01711 «8lEK7'rnigK©$5K:fl!iOiaK«*^riHl»0T*-6. *M£. 
«*«*K5-rA0tt'b, SfSlUJgfl^ (01088) K&Sx-^lg K^-f AS 
&1 5©«aEH7<AlHl»l 5-1-1 5-mSfc«^2»^t^^>7 ; -^ 
^H^-f A'HSSl 5' ©*»H7'f;OTl 5A-1-1 5A-m, 15B-1 
~1 5B-mtlTffl^f>n5. 

*«fc«smsiEH7'fnig»tt, stiteH&wc^smiSt K^-r (0 4£ 

HI 7 KlfcHT, TFT4 lOHH >tr-^i 1 3 i©MK:TFT4 6*5 
WAZtlT^Z. u©TFT4 6 <Dtf— b • FH>f B 1CttTFT4 
tl. *©y-hfctt|R2©« ! #a*W«fll-9weB*J#^.e)n*. TFT4 6<D 
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y- b t y 7 > f t <om \z * a- 4 8 n w s . 

±IB*fiJ&<Z)mSEK7-f/tlHlBOlHlKttfPK:"3^Ti»wrs. 

^fldfj I w#TFT4 2 1 $5<£CKT F T 4 6 £86*1-5. d©t 

£> MTFT4 1. TFT46*, h • y-*Hj&**tt-£nT F T 4 4 & J; 

io OTFT4 7i:ioT^stiTt^©t, ffifn£«"T?l&frf s. 

S 2 Off we B l^I^tlit^. £ttfc«fc!K TF 

T4 1 £cfctfTFT4 6 <D&tf- h • V-T^K^E CfcSJE V g s^tAy^ 

4 5£cktf*w?->*4 8(w«fcoT^n^n^j#$ns. iiott^ 

MWm^w e A £ # iifttt JB it^CiCiD, #fiSfe H 7 -f AIUB £ A *J 
15 $16 tmWfclSfSnsOTf. -€-©^ttMA*»l 6 £^LTgiJ(DSSSt 

T-^ilKl$iPf^de^iai/^i:t5. TFT4 l©^-h • V 
-*ra«ffiVg stt**/V>*4 5fcJ:-3TfiHISnTH50T. TFT41* 
^M«LTtmH TFT4 1 &8S*lS«8&tt (5) iCO#€ra**dfE 
20 IwC-tb, ^n^T&frlSx-^gll 3CSiitlS*«II d <h&5 0 OJD, 

i w^r-^i i 3 (Dmm^m. i d t-grrs. 
fci^n, mz&&mffii™. ?-$mi zommnmi dtt*cTFT4 \\z 

iotfttSOT?, (5) it, (6)3J:0Iw=ldrvT?*?it. &«U 

25 z\nitTFT4 i&mnzmmi dsi>*. mtammz&^TFu-iy - v-xr$ 
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oTt), h*H>' V-^W*ffiVd s#**HiKW > • y-*M I d s # 
^<^5«-&*«»*. ^n«> FH> • V-^IBtJEVd sM<fi:5: 

Ids = tfCoxW/L/2 (Vgs-Vth) 1 
10 X(l + AVds) (17) 

fczmm^T'igzn, kh> • v-^isiaEVd s Kftstsntc&s. z: 

"CKK>« V-^IBtEVd s jW^-Tfcttnfcf, ffMlSlwtOLE 
DfcSfcnSfcSlEI d r vttt-aUftH. 
15 JUtlfctfU Ml 7 (D®&<DmftZ%Z.Z>o 01 7©TFT4 6©if^f:ag 

#tt»l$©HU-r TFT46©KK> - y-xwtE 

Vds^f<^:D, (17) 5££i§Tteg>nKL •^^^B#i^l!jl^i: 

w-h • v-T^m/Evg s^-M^ife, Ki/-r> • y-*ra««n d 
20 s«iB»i^©^*jJiiD-r«. m«-rn«> i w^ooLEDMn 

ZMffi. I d r v*i^*<)&;oTW*a:-St^. 

ttZifi* OLEDiZffitlZnffil d r v«TFT4 1 ^Sgn^OT. ^£>J® 
-a T F T 4 1 T?©«flEHTFa*;*:#<fc0» fOFW>|^ (TFT 4 6©V- 
^mfi) *«±#-T*. TFT4 6®y-h • y — ^M*JEVg stt/h 

25 $<^0, ^nttOLEDfcattl«««EI d r v £/h£ < f S^ftttfUBf 5. 
^tUT, TFT4 1 © Sgft-rs^t*^*^ TFT 
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^©»fP&<fcOS<ffto-&*fc*fctt» TFT41, TFT4.6*CHW> 
5 • V-xmm&V d s KttT* FK>- y-ZIW*«E I d s (D&#££/Jn$ < 

io <Di8»tcj:n»i, x-^siai 3 tcssnsmss i dii TFTcmeotia 

M^-t^uy^mxhKi. H4>, 01 tM^l:M-^^#lTiL 

20 ggl 9 tLT«E*#ii*l!©«S5K7-r A'lelgS (CD) 1 9 - 1 ~ 1 9 -m& 
ggj tfBT) 19-1-19 -rate, #m^^^x-^^ 13-1-13 -m<D 
[IB 6 @&0y] 

25 Hl'9tt, x-^fcK^-rAIUKl 9£tt/£1-**ff#£&*g*i«H9'f/t 
IUSS1 9 - 1 - 1 9 -m©*#W£®»W£*T13g&n'T?fc<5. mSSth*^ 
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"fMBSSl 9-1-19 -m<D&*\t£<mV®&mi$.ttS;'DT^Z>. 

mi QfrZWbfrfc&olZ. XMiZfazmmF?^ AHIgSte, 20©TFT5 
1, 5 2*iO;i^©^t/V^5 3/5^IM$nn^. T F T 5 1 fi» x- 
^lll 3 <h^7> K£©Pp1K&;^£nT^£. TFT5 2H T F T 5 1 <Dtf— 
5 H<hfI^A;ftm 6 <h©f B 1(c:^igg$nT^^. ^^^^5 3(1 TFT 5 1© 

f-htf^yvtoimizmtfitsnT^Zo zom&MT'te, tftsi, 52 
^. 

10 TmJEE(D^Tmj£iiVS{c:J:oT#x6n^^^^Tab^o Sgf-^ s in 

(Dmz&frmz, m%&&mwm^w e zmRvin »i^;io 

T{f#A^7i^l 6KmJEVw£EP;!raT5«i:, TFT 5 2 #gJI#StT& 
TFT 5 1 ©y- h • V-^IWmEEVg s*«»*a*«JEVw<fctt5. 

15 Ay^5 3lCioT^tl5. TFT 5 1 *SftfDlH*Tftff LT^tl«, TF 

T5 1 zmnzmwii d«, 

Id = /iCoxW/L/2 (Vw-Vth) 1 (18) 

20 01 8l:it7^f^ ^ThU^^M^SKtc^VJT, x-^iH^ 

3 t *-h&02O (A) ~ (G) fc^T. fc*5, ^0»f^tt«*«ItttBI10« 
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^AHBSTte* B190IbIB£* 7-^i»JIIfdeT|iJ»$tl5TF 
T5 4*&1}UVrzffi}$,ttl.oT^%o TFT5 x-^&l 3tOTFT5 

CKDlHl&flijTfc, TFT 5 1, 5 2, 5 4$NMOS "CMjjjcLTU-S**, CtU* 

ZO&vlZ. 7-^il3t©TFT5 1©h*K>t0f B 1l:, SEMfliMi^ 

10 1 2 ®i«©7 i7 f-f h 'J ^ 7S!«Il:lffl bfcilrCH "r—ZM K 

[Sg 8 IsIiM] 

nffiFy-i nm&xfe, m2i<D®mz, TFT5i©y-htFi/^>i<Df B i 

\Z&m2ntcV±v hTFT57i, TFT 5 l©^r-h<hTFT5 2 07-X 

£<Dmzmm2nrz7 t --*m2&fr*'rrtzs? 5 s t*mnLtz®f$.ttz?x^ 

20 §0 

©j^t^y^ 5 3K&&£n, ^(Dfcftznrcnmzg^xTFT 5 ia* 

x-^SI^moSS^sil-r^i^-pT^^^, TFT51©lf^ 

im^<i> (1) T&zft-ixmwimvamxz-oz, m&vghtiL&m&z'Q 

25 
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TFT 5 7 fcekoTTFT 5 1 (Off — h • K K >*»?£©JBM*ftWfcJHfc3 
•&S»fe*ffofc&. TFT 5 lcy-htifA*8l 6££x-*#i!r&* 
**/V>*5 8t«J:^TSl^St5«|«$ai5^tl:±r), TFT5 1©L 

5 BTFfc, 02 3 (A) ~ (D) ©^ $>^*-h£J8ViT*-©^|* 

$fe"f. TFT5 4J&t*>ttirc**£#, Uty hTFT5 7 Of — b\ZmU 
"W©U-fey Mf-Sf r s t ^-^^.^CltlCctoT^^TFT 5 7 
So r*t. T F T 5 1 (Dtf — h - KK>#t*fl!H:fi||Sn«^ ^0tf 

10 TFT 5 4d«^>ttSlT*-3T, <T-9Ufr 6 T F T 5 4 £ <fc?>*T F T 5 1 

LT^7>KK:faj&*oT«fc#ffiftT^5fc©, TFT 5 1 <Dtf— h • 7-7^1 
«EWU ^©Lt^tV t hit) &SKfcoTV>5. 

TFT 5 4©$ , -MC-£*Sn*KIrti^d ejWSl^UcfcSdtfc 
J:oTTFT5 4^t7^il:ft5t < T F T 5 1 £tfcn&mSEte, ffife<Dm$ 

15 fcigiBLfc&fc-fcrnfcfcs. £(Dt%, J E-©KK>-y-MBl)jJTFT5 7l: 
i^TlI^nit^fcfe, TFT 5 10FK>W-hctfia*il: 
&~FLTU#, f©l^TFT5 l©Lt^lV t h fc#S8T£jrr-5. 
i^Ott. TFT 5 2©y-hC»U^©*#a*«!Hi|Mwe*5HJjD$n* 

If^A^Hl 6iTFT5 1<D¥-Vt\t. x-^S^a** W^v^ 5 8£ 

Co, CdttSt. TFT5 1©^'-Mtttto 

25 AVg = VwXCd/ (Cd + Co) (19) 

£tt±#T£. m^«JEVw©BJJlPWCttVg=V t hT*o^5, TFT 5 

36 



WO 02/39420 



PCT/JPOt/09735 



i (Dtf- h • y-x^mjEv g s \$. 

Vg s =V t h + AVg 

= V t h+VwXCd/ (Cd + Co) (20) 

5 fg-^mEVw©EPJn^«TFT 5 2&t7^1<!:b > TFT5 4©y-M:I 
KfiJ^li^d e^AS^iilC^T^TFT 5 4%*>tfimtttltf. TF 

t 5 1 iz&^x^-fmiznmmtiz. zotz. wiidu cd ^ 
(20) ^^e> 

I d = (iCoxW/L/2 {VwXCd/(Cd + Co)} 2 (21) 

io ttzz (sir, zoMftzmmmfttfoTz) . (21) ^ttitwths 

^Sfc^ZtftZ, IA1II I dttTFT5 1 (DLZ^mv t h©fc£SO#Kl 
02 4H ^8@S§MO^TOJ?r^-riElgS0T^O, 0 + , HI 2 2 £|w|^g&# 
15 /V>*5 3#x-:*#£&**-WV>*5 8®tti*«i:^7>KtOIBIfc»«IIS 

T5 1 (D^r-b • y-^KMVg sififc&V t h + VwT4A £>tl<5. -ffcfc 
02 5H m8®&M<D2Z\zm(D£MM&K<?\El&M-T:&r), 04>, 0 2 4 
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eras, ify>Y) btofWz&mZiMzMytt** {aJi«TFT5 9« 
\ZtftiQ2nft&&&lt*tl\ZttfotZV-ty M&fE©,6T, 0 2 4©0&§0iJI;:# 
5 m git H 7 A HI g§ t ffi it L T U £ . 
^TII, *«^WK:«S«ajF7>fnialK©ttfPC^ViT, 126 (A) ~ ( 
5 D) ©^-f 5>^5 L ^-h*ffl^TKK-rs. U-fey MfrflMfrfctt, 02 400 
M^IIC, TFT5 7©y-hfc«l/"W©U-fes/ h«#r s t£#>t£:: 
ii:J:oTlgTFT5 7*^>^{C-r5JliT, TFT 5 1 ©y- h • K V 

TFT 5 4(Dy-hm5n5B»flfd eMl/^ifeoTTF 
10 T5 4^7ttil:ft«t, 0 2 4©EH»09£ra#fc:, TFT5 1©y-h&£ 
tfKH >^©lfl5fiV t ht&ofcW^n. fcfclcCiif, T 
FT 5 2©^- h K^A ^nstta^OTtf w e ttll/^C!)^ J 0 , 
f^t>f3tCgffe{C#iD$nfeTFT5 9#>J-fey Nfff r s t CJ:oTt>«it 

15 fC&3 0 

*•©», 'JtyM§rst*J<SH^5:tT, TFT5 9iit7tti 
ttflt-9«JBEVw3&SWJD$nT^*©T?, x-^Mii*^/^* 5 8 ^jMT 

M#*jEvw3&sgK»h7>^^5 i©y-hfceit$n, -^©y-h • v-t. 

20 R3*aE«B2 4©@&«£Rlttfc:, «tfeV t h + VwtftS. 

:©«k5t, 02 5©lsiK^fc:^5«aiH7-miiiKK:*^Ttt, S«J&» 
ffUH2 4O0BWt^T?*«^ WJ^Ml m-Jf 1 6 ©SUffldS 

Pt&5tifet «#&*Jfc£**B<fc5j&K:i&;5. -Tfcfr^, 024©® 
^©ck-Sfc, U-fey hftfPIHc. MA**1 6&d;tfTFT 5 2 ^lt^ 

. t> MA*»1 6©*&©!H«#?&gfcfc:5 D 
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cnC^lt, 0 2 5 <DlEimiT'\$. TF T 5 9 (CioT^SII + t^y^ 5 
(A) ~ (D) «fc"5K, x-*»gKftlIJ&^©^#«ffVw0S£&*te 

[ft4£J6«tt] 

9' vmmz&z. 

*K7-f/t®Bl 9^1^^©mEE»#^Sm^H^'1 > AlHl!?g (CD) 19- 
15 1~1 9 -mlCioti^^nT^SOC^LT, *HJ6^^{C^5 7^x^ ^ 
"7hiJ^7I*S8tm x-^fcK^-f/tEBl 9 ' **3*a©*BE##)i 
*MKH7-f 9 A- 1-1 9 A-m, 1 9 B - 1 ~ 1 9 B -m, 19 

C- 1 ~ 1 9 C-mlCioT^^tlTV^ 
•eiT, 3«jK©«flE*fra*S*«K7< MElKl 9 A - 1-1 9 A-m, 
20 1 9 B- 1~ 1 9 B-m, 1 9C-1~1 9C-mtlT, ftj/RLfcfg 8 [e1S&#I 
K#3mEE##&*Sm^K7<A*®8&, IPl3Sg»TFT5 1 h • H K 

>*»T3t©»iKI«aWfcjg»$*S»^SfTofc^ TFT 5 1<D7-Y>tmn 
AAHietm^^t^JltT-, TFT 5 1 ©L#V>ffijW£OV>T i &, 

mwt^LMifiit z-Dfrtt^jL^ aeiisjwb ^ e> . 
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•fey hSjft • &m%&frW}ft • K»ftfc©3aa©Iifls£»B£T;:£k:,fc-3T 

fiTte, *S^Stt-<^;i/t*5V^T, 0 2 8 (A) ~ (C) fc^Tcfc 5 K, 3fll 
(3^$E) fc£x-*$liKKj[eI8&©-5-£ 1 WJ-fey hSbf^^r, 0J©i*l#ttai 
5 #a*»f^*, ^0© 1JU ft? £5 ICU &4<DMft*fe&mW?) 

if-r^;i'K:*i»Ti»itt©H5'f;i®K*«y-fey h»f£*, ioi»a©HH 

15 [Sg 5 »|] 

fcfcy-**? (LK) 5 5^L^tiiLTlri5. 
J^TlC, y-^fc^S 5©flsfflK:n>TBi91-r*. ttffiftf &&£!©19Xl5l& 

25 JttfcW*fcfc«ffi#«#&f:*i, ^lilt, «#A7J^ 1 6 ©*ft#JttfcWi« 
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BKfcfcHT, TFT3 1 KJ:-3TOTA*tl 6 ©&»C s te£\zWX Ztltz 

5 TFT3 lcOlf^Hi/^ti^utt^^. UfA^iHO 
lErabTTFT3 1 CDL^MifiGlklftS^ TFT 3 1 <ZW >tf-^> 
*^<&9, gffcWt&^AK: rnj #£&&#*l7Lftv>. SUfctt, WIS 

TFT 3 10lx*Vi«jfi«fc*V»T%>x--^i»*fi[*«it«WW3aK:«TL, ±i£ 

t3 i \zmnznm<D&T*>ffianti<Dm{k&m< . 

^<D&?fc&m&mfhm\zmxz>z.t&i;zz>. %.tz* NMosb7>yx 

^©'J-ifff (LK) Mftt* 
25 z.(D&o\z, m#A*»i 6 tWtcr B 1l;iJ-^f5 5&&mT2>M 
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CIS 6 

iPAT, m^xtimi 6 tjEHiigvd d tom\z. WMi&wifem^, mz-tfp 

MOS h7>vX^£&57U3^-v3t^ (PC) 5 6^iL^#^ 

15 ^hh&k&^t, m\zft\,*yu-zwt&tsmz&\,mffl*mT%m&tf$>z>. 

m§£F^-f (0t|*_fcf, @4©i^) ©TFT 3 lOLf^OVggt 

20 m<D\)-zm^5 s*m7Ltc.^\zmz\v)nz>o 

tft s iK^-fmi 3<Dmmmz*yWimtfcK). ^mmt^t>^> 
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MVd d t<D®\Z, y^^^-^m=f-5 6 tLTPMOS h7>i?Z?&mm, 
U *:<D>f-Y%&V gilt, #t3i^-r^;K^SD!Jtc:A;i/^$r#AS«j:'5 

itm\zm-DTmw\;tctf. ^mitznizm^n^>h(D-c^< . »?msfi^ 

20 it^f LTO^ 1 ©Mi h 7>y7^ ^t/ty^ (#&8B) 1? 

&WLrznB*mW]nmz : £&LT : r--*&zmW}-?z>mw}ffl£ bxom2 

h ^ > 5?* * t £ * © h 7 > 7. * T1S§ JiTf -5 <h L fc |W|- 
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10 ^^TU 

zfrLTmmwm®&<D&*\zmtz,t\z&oTm&^<DW£&fr*ftz> 
BB-r*B*»**u c©Ba«T?B*Lfc«jE*wEfc»»T*»-r* 
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wiase jftffl t mtmmmmz mtm n &&m-r z> mmm t ®m \z. 
20 «£E*iB4-r** 1 <o%mm h7>s?7^m, 
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io ci t tt zmxrn 7 iem©7 ? ^ y v h u $ xgj^-gg. 

10. iliEiBSjlHli&fcL MfESStl, l2®t#Mh7>^X^i:tT^-© 

o*< MBit 2 ©m#2frm h ^ > ici; zr-fmommt zmfrmmzn? 
15 £ t ^^^-r^it^ 5 mwKDTZrj h u ^xgj^sa. 

1 1 . mmm®&\*. mmmm^ m^x^r^m^xijmtmm^ i ©«# 

$** h ^ >^X* £ £&i^£fc«jlirf 53! l^^fy^fi, tfffEJII 1 
1^7>y^^(5^H K t€»3»*fcJ4awr** 2 ©X< 

20 ffievft1lt«O«0&Mk:»ffif8tB l *5«ktf|fS 2 ©*-f y ^Sl^SSf 

b^s«MiE» i ©;w y^^tawttatr* 

Z. £ 5 E«©7*tV >*T h U * 

12. H&!BIEl&@B&fcJ\ ifflEmi, i2©i#Mh7>y^^tlTSI^ 
25 — ©4*tt**r*h7>i?^^&fflV^ 
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Mh? > d: zmm£tz\mm?z>% 1 ©?w y T^t^t. Miam 1 ©m 

h7>y'7^©^-hi Hfrf2|g 2 h7>y*X^ ©y— h £ £ 

MlSil^lf $g©I& D&^K&iifffBlfl 1 ffflEfg 2 ©7W y^iSS^ 
£&Mtt<i<hU ^©IfcO&#^7l$tteMEm2©yW y5fi?i^£«ttSg<i: 

14. mmmm®&\z&^T. mm^i(D%m)]^h^y ; j7,^(o^^^)vm 
/j- mmm 2 ©m#$* v ? >z?x? ©5^ ^ms/^* 

15. mmmmmmfc. mmmiox^ y^m^tmmmi(Dm^m^h^> 
it* ? t. (DWzmmz nrcm 3 omm^ h^y^x^t. iuihb 3 ©t#^ 
h ? > v t> ^ © h i/ -f > £ y - h «h © n& * 7c \tm m r * in 3 o * >r ? 5=- $ 

*tfiH^i©«^^h7>^x^^iaffim2©x-r ?mi:io, s 

fcHffffi^3©m^mh^>> J 7.^^BfilH^3©7 ! -f y^ftiO, 
^>£y-h£**&lfc£ttfcttSBC*5£€N itl5h7>y^^© K W > • 
V-^lfflfcSafBS 1 ©7.-Y ^5 L ^€riiLTMIBiii#1t$g^mfiS£©7^1?W$n 

16. WI31SI^*©^-^^JC^^&nyc1gicfi©Mf3^|lillgS«, |Wl-© 
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18. ffimmW)®&\Z&^T, 

15 19. mwmmmt, iife»#&#*wv>*cDm#A#MJ/- vtmiz 
<Dn&& t <d n fcg?« $ nfcx -f y ^mi-tt l , 

nz>mft&nt)nT » z m \z , mm* < v =5-nw&mi*nz> zt\z£? xmm 

2 0. tGIB^ftlelgStt, l^Ox-^^tCO^T^^^^-To^tj-^nTV^ 

2i. MiBUftiusMau i*©x-^^ico^T2^^ro^^e>n> 

25 
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2 2. HiifE^Sj®8SfcL l*Ox-^*CO^T3^iK1*'3l9!tt6n, 

5 2 3. WHBK»®K*«lj*r5 h5>S?X^tt» WiBH*lHlK*fllJ53& , r* h7 

Jl l-SWfjRE 1 IB«©7*r--f h U 

2 4. iWeH«1»«&A*r*MA*»fc^om(tj«t©MfcU-^*^ 

io zt t-tzm&m i iBis©7 if ?v y v h u * x^^sa. 

2 5. WSE®#tiia^A*-r5^#X^^t^©m^^©P B 1lC, MSBfl-^ 

15 2 6. MH&jftSThUi^ttfcEfisnatfcfcK:, ^ne,#@^ius&^ji 

20 it^oT, 

y - a * & e k i/-r >^mibx- * « n &m $ n, a> h d^ta^^ 

MI2^1©«#^h^>^7;^*aLTMf3T r -^^^^«SlE^ 

h7>^^i> (WISH 2 h 7 >V7s ? fc»£fc-r<5 
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MTU 4 ©*#$* N7>vX^t*tU 
fc*JE£56£1-£» 5 ©*#8fr* b 7 UEfg 5 ©«#8i* h 7 >v 

6 h 7 >vX^ t SWT* 

2 7 . ffiBIBftiaB£&tt*lftBJIS 1 ©$#&£ h7>y7 ? £IMKIblelKlC 
l9BiB«il!fa*tt*&-r ©pat. frEH«*ffi©##^*I^Cfia?nfi« 

15 2 8. MfBf >tf-^>7>^&/8 h7>y7^tt, l&Efg 1 ©*»Mh7> 
yX^ iigmMoJI&S h y >i?Z?r&Z> 

2 9. MB-f >fcf-y>*^&/fl h7>yX^H KTBKIbglMtciett&n 

20 ctMini^2 7E«©7*7^:/TMJ*;*£!£j*gB. 

3 0. fWEtt»C*©x-^i»ftfcR^&nfcWBBK»igK*«7*Dy £Mb£*iT 

25 £££!&$£T3If2£g2 7E«©7*5V:7ThU*;*S!«jKg«. 

3 1. MfeigtblElS&te, WB»1. ^2CDi#Mh7>y7^tLTM-0 
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